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IntroductIon C ataract, characterized with the opacity on the crystalline lens, can markedly restrict the routine activities of patients, such as reading, writing, walking and eventually reduce the quality of life [1] [2] [3] . Cataract is the main cause of avoidable blindness [4] [5] [6] . Despite some recent advances in the field of cataract potential drug treatments, surgery is still acknowledged to be the most effective treatment option [7] [8] [9] [10] .
The cataract surgery has a long history and has advanced very quickly in the past decades [11] [12] [13] . Generally, there are several basic surgical types, including phacoemulsification (Phaco), extracapsular cataract extraction (ECCE), manual smallincision cataract surgery (MSICS), and in particular, Phaco is the most commonly-used type now [14] [15] [16] . The advances of cataract surgery are attributed to many excellent scientists and surgeons [17] . Thanks to their contributions, modern cataract surgery can be performed in a standardized way in both developed and developing countries, curing millions of suffering patients [18] [19] [20] . To our knowledge, this is the first study to quantify and analyze the most-cited papers about cataract surgery. It is not easy to perfectly quantify the importance of a scientific paper to ophthalmologists, so we take "citation" as a surrogate for the influence of a paper. A citation is one paper's reference to another work, and thus acknowledges the contribution from this work. The citations would affect a journal's impact factor (IF), which is determined by dividing the "number of citations in this year" by the "number of articles published in that journal in the preceding two years". Thus, citation analysis can be used to determine the relative importance of a medical journal by means of the impact factor [21] [22] . To our knowledge, we are the first to present the most influential papers in the field of cataract surgery. Our aim is to do a bibliometric analysis on the 100 most-cited papers relevant to cataract surgery identified on Thomson Reuters Web of Knowledge through extensive search. The number of citations ranges from 85 to 281 for the top-100 papers, with a mean of 126. The oldest paper on the list was written by Irvine [23] in 1953 ranking fourth, whereas the other 99 papers were all published since 1980, with the 1990s being the decade with the largest number of publications as well as the most citations (Table 2, Figure 1 ). topics The topics listed in the top 100 papers were wideranging and covered almost every aspect of cataract surgery; however, there are several themes commonly seen in many of the papers. The most common topics are postoperative complications, clinical outcomes and the surgical techniques ( Table 3 ). Among them, the 45 complication-associated papers contribute to the most citations of 5768. It is obvious that endophthalmitis is the most hot theme within various complications, such as post-capsular opacification, astigmatism or aberration. Not surprisingly, the top 2 mostcited papers on the list also focused on the prophylaxis against endophthalmitis [24] [25] . These results suggest that endophthalmitis is one of the research hotspots attracting many ophthalmologists because of its terrible prognosis (Table 3 ) [26] [27] [28] . authors Because most papers have more than one author, it is hard to identify the author of each paper who makes the leading contribution. Thus, we assume that the primary contributor is the author ranking in the first position [29] . We find that many authors are represented multiple times on the list, including J. C. Javitt, P. Desai, O. D. Schein, E.P. Steinberg, H. V. Gimbel, P. G. Montan and K. Hayashi (Table 4) . Countries Fourteen countries contribute to the 98 most-cited papers of cataract surgery. The top three countries of origin are the USA, UK and Japan, followed by Germany, Sweden, Canada, the Netherlands, Spain, Hungary, Austria, Australia, Israel, China and India (Table 5) . Two papers focusing on the prophylaxis were done by the European Society of Cataract & Refractive Surgeons (ESCRS) and therefore excluded from the analysis of the countries. Institutions Totally, 68 independent institutions of the first authors were credited among the 100 papers, with some listed in more than one single paper ( Table 6 ). The institution that contribute the most citations was Johns Hopkins University with 1527 citations, and followed by Harvard Medical School with 621 citations. Journals Moreover, the top-100 list involves 14 journals (Table 7) with the number of papers per journal ranging from 1 to 35. The most-represented journal is Ophthalmology with 35 papers, followed by Journal of Cataract and Refractive Surgery and American Journal of Ophthalmology with 24 and 13 papers respectively. These 3 journals also contribute the most citations, precisely 4207, 2917 and 1771. association The latest 5y citations and ACY were found to be significantly related with the published year (5y citations: r=0.615, P<0.001; ACY: r=0.657, P<0.001), whereas no association between the total number of citations and published [24] . This study focuses on investigating the risk factors and effects of antibiotic prophylaxis on the incidence of endophthalmitis after cataract surgery. This work is a prospective randomized partially masked multicenter study on cataract surgery led by ESCRS and suggests that prophylaxis, precisely the use of intracameral cefuroxime at the end of surgery, would reduce the incidence of postoperative endophthalmitis. However, the application of clear corneal incision (CCI) and silicone intraocular lens (IOLs) would increase the incidence of endophthalmitis after cataract surgery compared with the scleral tunnels and acrylic IOLs. Interestingly, the second most-cited paper on the list, entitled "Acute endophthalmitis following cataract surgery: a systematic review of the literature", is also about endophthalmitis written by Taban et al [25] in 2005. This systematic review reports the incidence rate based on an extensive literature search and indicates that the increasing rate of postoperative endophthalmitis may be caused by the popular application of sutureless CCI. This conclusion coincides with the results from the former ESCRS study. Impressively, the topic of the third most-cited paper is also about endophthalmitis after cataract surgery. This review was written by Ciulla et al [30] and its conclusions supported that the use of antibiotic prophylaxis could decrease the incidence rate of endophthalmitis after cataract surgery [31] . There are common themes among many of the papers on this list (Table 3) . On basis of our results, we rank the relative importance placed on the various research areas by cataract surgeons from 1950 to now. Postoperative complications, especially endophthalmitis, are the most attractive research areas of cataract surgery with 5768 citations, followed by the description of application of new surgical techniques, and the evaluation of surgical outcomes, with 2191 and 1960 citations respectively. These topics are most commonly seen in the research fields on cataract surgery. Except two studies performed by the ESCRS, which includes many European countries [24, 32] , the rest 98 papers are attributed to a total of 14 countries. Among them, the USA with 58 papers ranks top undoubtedly with 7166 citations, followed by the UK with 14 papers, Japan with 4 papers, Germany with 4 papers, Sweden with 4 papers, Canada with 4 papers and the Netherlands with 2 papers. These seven countries are all from the developed world and have devoted high expenditure [33] [34] [35] , who is known as the cofounder of the continuous curvilinear capsulorhexis (CCC) with Thomas Neuhann. He also first reported the technique of Divide and Conquer nucleofractis Phaco in one of his 3 papers included in the top-100 list [34] . As was noted in our results, the top-100 list only concerns 14 journals. The journal with the largest number of influential papers is Ophthalmology, with 35 articles published between 1983 and 2011. These articles cover a wide range of topics, such as postoperative complications, surgical outcomes and surgery technical improvements. This journal also contributes the most citations of 4207. The journal that follows is Journal of Cataract and Refractive Surgery with 2917 citations. This journal also contributed the most cited paper in the top-100 list. It is striking that these two journals contributed more than half in the number of the total citations. The latest papers of these two journals included in the list were published in year 2011 and 2009 respectively. The author contributing the most citations of 647 and the one providing the most papers are Prof. Javitt [36] [37] [38] [39] . The top 2 to 5 authors with the most citations are P. Desai with 463 citations, O. D. Schein with 433 citations, E. P. Steinberg with 367 citations and H. V. Gimbel with 323 citations. According to our analysis, most influential papers were published in 1980s and 1990s. Interestingly, no papers published in the decades of 1960s and 1970s are included in our study. Though this result may be caused by varied factors, we believe that the appearance and development of Phaco in cataract surgery may be the main reason. In 1967, Kelman [40] firstly applied Phaco in cataract surgery, and now it has become the most popular surgical type in this field. However, in the first few years, the high cost of Phaco machines and long-time training period for junior surgeons might strongly restrict the practicability and promotion of this revolutionary surgical technique. So we conjecture that most of the papers published in 1960s and 1970s are irrelevant to Phaco and are thus less likely to be citated in the following decades. The result of the Pearson correlation analysis showed no significant correlation between the published year and the total number of citations, while we observed that the latest 5y citations and ACY were significantly associated with the published year. It may be owed to that people are much more willing to cite the recent papers with the newest and hottest research achievements published on them. In our observation, the journals' IF had no meaningful effect on the total citations. It may be explained that the involved journals in our study were all with high quality in their professional fields. Though we manage to identify the 100 most influential articles by ranking the citations, our bibliometric analysis may be restricted by some other factors, such as self-citation, and journal bias. However, the present study pays little attention to the control of these factors. There are also many phenomena that can impact citation analysis, including obliteration by incorporation and incomplete citing. These factors may restrict the applicability of this study. To our knowledge, this is the first study to identify the 100 most influential papers about cataract surgery and provide ophthalmologists with a comprehensive bibliometric analysis. This study manages to provide valuable information about the development of cataract surgery between 1950 and 2016, and serves as a reference source in the arena of cataract surgery for ophthalmologists involved in further development of this surgery. AcKnoWLEdGEMEntS Conflicts of Interest: lin Zn, None; Chen J, None; Zhang Q, None; li Q, None; Cai MY, None; Yang h, None; Cui hP, None.
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